Abstract. Historical agricultural practices have severely undermined the recreational quality and ecological integrity of Midwestern streams, rivers, and reservoirs. Reestablishing riparian forest corridors would create wetland buffers partially protecting water quality and aquatic ecosystems from agricultural runoff. On the basis of an explicitly spatial market-failure model of land use in the riparian (floodplain) zone, contingent valuation survey methods are used to estimate the recreational and intrinsic benefits of improved 'river quality' in selected Iowa and Illinois river basins. It is found that willingness to pay for river quality is related to income and recreational participation, but not to other spatial or socioeconomic variables. Intrinsic values are found to be expressible as economic values similar to that of other public goods. Together with recreational values, they are larger on a per-acre basis, in many instances, than the production of agricultural commodities. This suggests that the purpose of programs such as the Conservation Reserve Program should be enlarged from their present focus on soil conservation to include water quality, aquatic ecosystems, and intrinsic values.
Introduction
Streams, rivers, and reservoirs of the agricultural Midwest are ordinary, everyday places, not exotic environments. Nature programs on television do not implore us to preserve these ecosystems nor do individuals and families make them the destination of long-awaited vacation trips. Yet these water resources are prominent features of the local natural landscape that millions of people experience on a dayto-day basis, visually and through recreation. Their ecological and esthetic quality is thus highly valued by those people. Unfortunately, agricultural practices since the mid-19th century have severely undermined the ecological integrity of these once vibrant ecosystems (Menzel et al, 1984) .
Wetland drainage, along with river channelization and excessive soil erosion, has precipitated "a history of degradation" in Midwestern rivers (Karr et al, 1985) , despite soil conservation improvements since the 1930s (Knox, 1987) . Clark et al (1985) estimate that 100% of river basins in the Cornbelt are significantly affected by agricultural nonpoint pollutants, including an "ecological catastrophe" on the Illinois River, "with lakes filled up, fish populations wiped out, and wildlife habitat destroyed" (page 7). Annual soil loss is twice as great in the Cornbelt as in any other USDA (US Department of Agriculture) farm production region; rates of reservoir sedimentation per acre of watershed are four times as high in Iowa and Nebraska as in any other region (Clark et al, 1985) . The Cornbelt uses 40% of the nation's phosphorus (P) and 30% of the nitrogen (N) as fertilizer, a primary cause of accelerated eutrophication (Chesters and Schierow, 1985) .
The Cornbelt also originally possessed an abundance of wetlands, both palustrine (prairie potholes) and riparian (riverine), but has endured a history of wetland drainage. In Iowa, for example, over 95% of naturally occurring wetlands have been drained, largely with public money under the auspices of the Swamp Land Act of 1850 (Bishop, 1981) . The Great Kankakee Swamp, an unforested marsh of northeastern Illinois and northwestern Indiana which was once one of the largest contiguous wetlands in the USA, has been nearly completely drained for agricultural development (Mitsch and Gosselink, 1986) .
Riparian wetland forests, however, have remained intact to a greater degree than palustrine marshes. Riparian environments (floodplains) are now the most forested and ecologically unique landscape feature in much of the region. Individual Cornbelt rivers vary considerably, however, in the extent to which these greenbelts remain as a buffer ameliorating the deleterious effects of agricultural runoff on water quality and aquatic ecological integrity.
The purpose of this paper is to investigate the recreational and intrinsic values that Cornbelt residents place upon local streams, rivers, and reservoirs. 'Intrinsic values' are a particular focus because they remain ill defined. What do residents regard as the nonrecreational values of local water resources and how can these values be conceptualized economically? How do these values vary between urban and rural and socioeconomic groups? How valuable are riparian wetlands as factors of production of river quality? Are these ecosystems 'underproduced' on floodplains in the agricultural Midwest because of the failure of market mechanisms to reflect their full social value? What policy approach is most likely to incorporate these values into the decisionmaking framework through which farmers and agribusiness allocate their floodplain lands?
Background

Impact of nonpoint source pollutants
The primary source of water degradation in the Cornbelt is excessive suspended and bed-load sediments. Degraded habitat, largely because of siltation, affected half of all stream miles surveyed by the US Fish and Wildlife Service (Clark et al, 1985) . Sediments selectively fill in stream pools which results in shallower stream cross-sections and a less varied aquatic environment to provide cover for gamefish and habitat for benthic (bottom-dwelling) macroinvertebrates (Clark et al, 1985) , the primary source of food for many gamefish and a key element of lotic (running water) ecosystems (Hynes, 1970) . Sediment increases turbidity, smothers spawning areas for fish, especially highly valued gamefish, and can alter spawning, territorial, and predator-prey behavior patterns in detrimental ways (Clark et al, 1985) . Sediments also reduce the biological productivity of the aquatic ecosystem and cause a replacement of highly valued game species by 'rough' fish such as carp. Sediments derived from soil erosion also carry adsorbed pollutants such as biochemical oxygen demand (BOD), P, N-primary sources of eutrophication-, and pesticides (Chesters and Schierow, 1985) . Phosphorus is particularly troublesome because it is often the limiting factor in algal growth and is nearly always carried to waterbodies adsorbed to eroded sediments. Clark et al (1985) , in the definitive study to date on the impacts of agricultural water pollutants on a national scale, estimated the annual damages due to these pollutants at $6.1 billion. This estimate is only a rough approximation, however, and lacks geographic specificity. It also lacks reference to the benefits to be derived from any particular ecological strategy employed to ameliorate the problem-such as establishment of greenbelts.
The hydrological and ecological role of greenbelts
Riparian corridors or greenbelts, as a land-use strategy based on drainage basin and landscape ecological concepts, present a promising alternative to ameliorate the impacts of agricultural nonpoint-source pollution (Forman and Godron, 1986) . A diverse body of recent research indicates that a floodplain area that is allowed to develop a natural riparian forest ecosystem, rather than being used for crop production, can enhance water quality and partially rehabilitate stream and river ecosystems. Karr and Dudley (1981) identify four determinants of the ecological integrity of lotic ecosystems-(a) water quality, (b) flow regime, (c) habitat structure, and (d) energy relationships and community dynamics-each of which is influenced by riparian land use.
Although alluvial floodplains normally act as sinks in the sediment budget of an agricultural watershed (Trimble, 1983) , the maintenance of meandering channels and riparian forests can increase deposition on floodplains, thus decreasing sediment concentrations in adjacent streams and rivers (Lant and Tobin, 1989; Roberts and Lant, 1988) . Riparian wetlands act as 'buffers' or 'filters' in agricultural watersheds, decreasing concentrations of sediment and nutrients (N, P) in overland flow from upland fields and in overbank flooding (Cooper et al, 1987; Peterjohn and Correll, 1984) . Dense vegetation reduces rainsplash and the shear stress of flowing water on the soil by increasing the hydraulic roughness of the surface, thus diminishing the capacity of the flow to transport sediment (Foster, 1982) . Resulting deposition reduces P loadings, especially as finer particles such as clay are removed from overland flow (Cooper et al, 1987; Peterjohn and Correll, 1984) . Riparian forest vegetation also creates a waterlogged, reducing, organic-rich substrate environment conducive to denitrification (bacterial release of nitrogen from nitrates as nitrogen gas) in addition to vegetational uptake of nitrogen (Jacobs and Gilliam, 1985; Peterjohn and Correll, 1979) .
A precise quantification of greenbelts' sediment-reducing and nutrient-reducing capacities at the scale of a major river basin, however, requires further study. Especially problematic are the long-term sediment-storage characteristics of alluvial floodplains. As floodplain accretion accumulates and sources of sediment available for riverine transport decline, sediments once deposited in channels and on floodplains can be remobilized to contribute again to high suspended sediment loadings (Knox, 1987) , although such removal of fine sediments from stream and river beds can be viewed as ecologically beneficial. Ecological integrity of running water systems is encouraged by stable flow regimes or sluggish hydrographs. Research has shown that riparian wetlands can store flood waters, delaying the passage of a flood wave and therefore decreasing flood peaks (Carter et al, 1978) .
'Habitat structure' refers to the physical characteristics of a stream or river that define the microenvironments in which invertebrates and fish live. This includes channel morphology, substrate materials, temperature, and the diversity or variation in each. High suspended sediment loads and/or channelization disrupt the natural pattern of alternating pools and riffles and degrade riffle habitats by filling the interstitial spaces with silt and clay (Menzel et al, 1984) . Maintaining coarse gravel and cobble-bedded streams is crucial to productivity of benthic invertebrates such as mayflies and crayfish and to maintaining suitable spawning areas for gamefish (Hynes, 1970) . Karr and Schlosser (1978) and Congdon (1971) report that channelization-the direct elimination of the habitat diversity provided by meandering -can reduce greatly the standing crop of fishes and the number of species present.
The riparian zone has great influence on ecological energetics and community dynamics of adjacent lotic environments, especially small streams where the maximum interface between terrestrial and aquatic environments occurs. The predominant form of organic inputs in streams with wooded riparian zones is large, woody organic materials of forest origin, with peak inputs from leaves in the fall. In agricultural streams, it is small-scale organic materials derived from fertilizer and fecal matter from livestock, with peak inputs in early summer storms (Menzel et al, 1984) . Areas lacking deciduous vegetation commonly have low diversity and numbers of invertebrates (Harmon et al, 1986; Karr and Schlosser, 1978) . Furthermore, ecological processes occurring in headwater streams influence ecological conditions in downstream rivers, reservoirs, and lakes by processing organic matter and providing spawning and nursery grounds (Karr and Schlosser, 1978) .
Riparian wetlands and market failure
Greenbelts-corridors of riparian wetland forest and meandering channels in an agricultural watershed-are a factor of production of 'river quality'-the ecological and esthetic conditions of streams, rivers, and reservoirs that generate recreational and intrinsic values. Greenbelts improve the ambient ecological and esthetic conditions of streams, rivers, and reservoirs. It is these improved conditions, both the potential they provide for recreation and the intrinsic value people place upon them, that determines the social value of these surface water resources.
Riparian wetlands do not occur on rural Cornbelt floodplains, in many instances, where this would be the most socially valuable use of these lands. To the farmer, the environmental services that greenbelts can provide are positive externalities. That is, to a large measure, the recreational benefits of improved river quality are jointly consumed, and intrinsic benefits are a completely nonrival public good. Furthermore, the recreational and intrinsic benefits of esthetically pleasing, ecologically sound, and healthy streams, rivers, and reservoirs are nonexcludable; unattenuated property rights to these environmental services are not and cannot reasonably be established (after Randall, 1983) .
Because of this faulty structure of economic incentives, owners of rural floodplain lands (farmers, agribusiness) lack a financial motive to devote their floodplain lands to riparian wetlands, given the clear economic advantages of devoting those lands to agricultural commodity production. There is no systematic flow of information or rewards within the private sector to persuade farmers and agribusiness to consider the impacts on river quality that their decisions on land-use and agricultural management practices create. Because of this failure of market mechanisms to reflect the full social value of greenbelts, the market alone cannot efficiently allocate rural floodplain lands between the competing uses of wetlands and agricultural commodity production. Too little land is allocated to riparian wetlands and, therefore, too little river quality is produced. Any formulation of the social value of riparian wetlands in the terms of neoclassical welfare economics may understate their 'true' social value. However, demonstrating the 'economic' value of riparian wetlands may provide the most convincing evidence for the social efficacy of allocating more riparian land to greenbelts.
Approach
The variation in the relative economic value of greenbelts and agricultural production across the floodplain is illustrated in figure 1 . The Y-axis represents annual marginal benefits and costs per acre for the two competing land uses, wetlands and agriculture. The ^-axis represents an idealized transect from the riverbank to the edge of the floodprone area (for example, the 100-year floodplain).
For hydrological and ecological reasons, improvements in river quality increase at a decreasing rate with incremental increases in width of greenbelt (Roberts and Lant, 1988) . Opportunity costs are determined by the sum of net agricultural revenues (gross revenues less production costs) foregone and the (relatively small) costs of establishing a riparian forest. A corridor of land 'misallocated' to crop production rather than riparian wetlands is identified with width A-B. The underproduction of environmental services caused by market failure has, in this case, explicitly spatial implications.
The economic value of improved river quality is taken as measured 'willingness to pay' (WTP) for various levels of increased environmental service flows. Of the three methodologies most often used to measure the economic value of nonmarket or environmental goods (property value, travel cost, and contingent valuation), contingent valuation is used here for its direct application to the estimation of the intrinsic values as well as the recreational benefits of the river quality improvement that riparian wetlands can provide. Figure 1 . The relative economic value of greenbelts and agricultural production across the floodplain. MC and MB are marginal costs and benefits. (Source: Lant and Tobin, 1989.) 4 Methods A survey instrument was designed and administered to investigate both the magnitude and the nature of the values-recreational and intrinsic-that residents of the central Cornbelt place upon their local surface water resources.
The survey instrument
Two hundred contingent valuation interviews were conducted in the summer and fall of 1987 to evaluate improvements in river quality provided by greenbelts. The survey was designed to meet the "reference operating conditions" offered by Cummings et al (1986) to control bias. The survey consists of three sections: (1) perception of river quality and recreational participation, (2) willingness to pay (WTP) for direct household recreational improvement, and (3) WTP for improved intrinsic values.
The nonmarket good being hypothetically sold to respondents was 'river quality'. River quality was defined by means of a roughly interval scale of 'poor' (P), 'fair' (F), 'good' (G), and 'excellent' (E) (table 1), and representative photographs. Respondents 'purchased' improved river quality in three steps from poor through excellent. The continuum of conditions represented by the four categories reflects the variation in river-quality conditions throughout" the Cornbelt. 'Rough' fishing (catfish and carp) was separated from 'game' fishing (trout and bass) for two reasons. First, the presence or absence of abundant gamefish populations reflects ecological conditions. Second, these two activities represent different types of recreational experience. Rough fishing tends to be a locally oriented activity, often with the goal of catching fish for consumption. Game fishing is more often associated with vacation travel, with sport a more important goal than consumption.
State sales tax rates in increments of 0.1% were used as the method of payment for improved river quality. Respondents were asked to identify their sales tax payment category from a table based upon household size and income range. Bids were obtained for each of the three steps of river quality improvement (P-F, F-G, G-E) in each of the two categories (recreation and intrinsic values), for a total of six bids.
Sample selection
The survey sample was stratified to represent the study area geographically and demographically. Fourteen towns (figure 2) from Iowa and Illinois were chosen so that communities of various sizes (<5000, 5000-25 000, > 25 000) and many of the major river basins within the study area would be represented. Standard personal interview techniques were used following the method of Greenley et al (1982) . Interviews were normally completed in about 30 minutes. The overall response rate was 40.7%. Males composed 72% of the sample, females 22%, and 6% were male-female couples responding together. The low percentage of women can be attributed to the use of a male interviewer and the practice of listing male heads of household in the telephone directories from which the samples were drawn. 4.3 Analysis. A multiple linear regression analysis was used to estimate the effect of socioeconomic and other variables on the WTP bids. The dependent variable used was the sum for each respondent, of the six WTP bids (P-F, F-G, G-E for each of recreationa'l and intrinsic values). Bids were aggregated because regression models explaining each of the six variables individually had very similar results. Model parameters were estimated by ordinary least squares. The regression of socioeconomic and other variables on WTP obtained an R 2 of 0.412 (adjusted R 2 0.309) (table 2), which is highly significant (P < 0.0001), but leaves the majority of the variance unexplained. Income has a positive and significant effect on total WTP, as would be expected. Other variables that describe the respondents (gender, household size, population of town of residence, state of residence) did not significantly affect WTP. The most significant variable is recreational participation. Each doubling of the annual number of days spent in water-based recreation is associated with an increased WTP of $61.78 compared with a mean total WTP of $287.27.
Results
WTP bids
Respondents who felt that statewide waterbodies were generally unsuitable for boating bid $274 higher than those who felt they were suitable. Similarly, those who felt that the local river was unsuitable for observing nature bid higher by $112. Respondents who rated bequest values, public health values, and existence values as most important among the intrinsic value statements bid $106, $115, and $171 higher, respectively, than those who rated wildlife values as most important, with the latter two differences significant at P < 0.05. However, WTP was not significantly affected by the quality rating (poor through excellent) that respondents assigned to local or statewide waterbodies.
Variables which might have increased explanation, but were not included in the survey to reduce intrusion into the privacy of the respondents, include: (1) age, (2) level of education, and (3) livelihood, especially connection to agricultural interests. Greenley et al (1982) found that educational level was positively related to WTP for improved water-based recreation, as was government employment. Age was negatively related. The effect of nonresponse bias on the WTP bids was estimated from data acquired from nonrespondents about household income and recreational participation. WTP per household for the study area population was estimated from this information. Mean annual bids for the population were estimated as $30.50, $37.10, and $41.51 for recreation, and $37.61, $47.16, and $43.22 for intrinsic values bids for the three river-quality steps (P-F, F-G, G-E), respectively. These values for the population should be taken to be accurate within plus or minus 50% as suggested by Cummings et al (1986) .
Intrinsic values
Following the bidding for intrinsic values, both closed (table 3) and open-ended responses were obtained to the question, "What are the specific reasons (other than household recreation) you would be willing to incur an expense for improved river quality?" Close-ended responses consisted of a ranking in importance of each of the five following statements representing (1) option, (2) bequest, (3) public health, (4) existence, and (5) wildlife values, respectively: 1. I would like to protect the option of enjoying water-based recreational activities that I do not now partake in. 2. I would like to preserve natural habitats and a quality environment for future generations. 3. I think that good water quality and a sound environment are essential for human health. 4. I think that the existence of natural habitats and good quality streams, rivers, and reservoirs benefits mankind in many intangible ways other than simply recreation. 5. I think that plants, fish, and wildlife have a right to inhabit this planet, and it is our duty to protect that right, even if it involves sacrifices.
Public health benefits were ranked first by 54% of the respondents followed by bequest values (20%), existence values (13%), wildlife values (12%), and option values (1%). Bequest and existence values were frequently chosen as second most important (30% and 27%, respectively).
All of the five types of intrinsic values were represented in the open-ended question, but at different magnitudes. 'Stewardship and ecological maintenance' ranked first. This is an aggregate category with specific responses including 'preserving nature', 'restoring the balance of nature', and 'reversing a trend of deterioration', each being mentioned at least a dozen times. The public health benefits of improved river quality ranked second.
Third among the open-ended responses was 'community benefit or public good'. These respondents perceived that river quality is a public service, like roads and schools, and they were willing to contribute their part to provide a service for the greater good of the community. Bequest value or 'posterity', recreational option value, and existence values or 'esthetics' were also well represented in the open-ended responses. Thirty-one responses emphasized the great value of water as a vital and irreplaceable natural resource and the need, therefore, to protect these resources.
6 Discussion 6.1 The economic value of river quality Given that contingent valuation is still an economic methodology in its developmental stage (Mitchell and Carson, 1987) , it is important to note that the WTP bids are intuitively reasonable and lack systematic bias. The literature on contingent valuation shows that, in experimental settings where real cash exchanges are compared with survey questions, 'strategic' bidding does not occur on WTP surveys (Cummings et al, 1986) , although a potential downward bias may exist with WTP as compared with WTA (willingness to accept compensation) data (Bishop et al, 1983) . Moreover, Cummings et al's (1986) "reference operating conditions" were met to the greatest degree possible. Most of the respondents' willingness to pay bids for the sum of the three steps of river quality improvement were between 0.1% and 1.0% of their annual income. Only three out of 200 respondents bid more than 5% of their income; the highest proportion was 8.1%. These totals are comparable with the amount paid for other public services. For example, the mean bid for improvement from F-G was $84.26 annually compared with state and local tax expenditures in Iowa of $656.55 for higher education, $607.93 for highways, $132.85 for police protection, $124.11 for sewerage, and $66.95 for parks and recreation (US Department of Commerce, 1984) . The majority of respondents valued river quality improvement in the intermediate F-G step equal to or higher than the other two steps. Median values for the F-G step ($61.89 for recreation and intrinsic values combined) stand out compared with median values for the P-F ($43.96) and G-E ($38.75) steps. This implies that increased flows of environmental services such as river quality may have increasing marginal returns up to some critical level, with decreasing marginal returns (as often assumed) only at quality levels superior to that critical level. In the case here, the critical level is 'good' river quality-a level at which local streams, rivers, and reservoirs are suitable for the full range of recreational activities even if they lack the special characteristics that would make them the basis of a vacation industry (for example, the use of National Wild and Scenic Rivers for game fishing and canoeing). In contrast, 'fair' was viewed as inadequate and therefore little better than 'poor', especially for recreation. Some respondents, however, viewed this first step as very important for intrinsic values in the negative sense of avoiding the public health problems, severe ecological degradation, and visual disamenities associated with poor river quality conditions.
Results from regression analysis explaining the variation in the WTP bids in terms of income, population of town of residence, household size, gender, and perception suggest the limited role of these factors in differentiating those who value river quality highly, and those who value it less. Households across various income groups were willing to pay nearly equal proportions of their income for river quality improvement in each step, as were households across the rural-urban spectrum. Mean total WTP bids for households with annual incomes of $15 000-$25 000, $25 000-$35 000, $35 000-$50 000, and greater than $50000 ranged only from 0.88% to 1.03% of annual income; variation among town-size categories was only 0.91-0.96% of annual income. In this sense, local environmental quality can be viewed as an issue that concerns a broad cross-section of people. It is not a 'special interest'. This is particularly true of local streams, rivers, and reservoirs (and lakes and estuaries where they occur) because these are primary recreational sites and important components of the local natural landscape. This approximate equality among socioeconomic groups in economically expressed concern for local river quality is crucial to any proposal for the use of public funds to generate improved river quality because it implies that few inequities among socioeconomic classes or urban and rural interests would occur. In contrast, a survey similar to the one used here for preserving the whales or the Amazon forest or the snail darter might have yielded a much more skewed distribution of bids, with greater concentration of concern within special interest groups.
The intrinsic value benefits of river quality improvement exceed the economic benefits for direct recreational use (figure 3). This is not a unique result. Kneese (1984, page 124) concludes from several studies that "a large portion, perhaps half, of [the benefits of improved water quality] are of the nonuser, intrinsic variety". Greenley et al (1982) found that the annual benefits to residents of the South Platte river basin, Colorado, were $33.2 million for direct recreational use, but $61.9 million for option, bequest, and existence values combined. Although there is no a priori reason to think that the intrinsic values of commonplace environments like Midwestern streams would be similar to those of picturesque Rocky Mountain brooks, that in fact they are similar provides a basis for establishing the importance of the intrinsic values of local waterbodies across differing environments. An implication of these findings is that the psychological value people place on a healthy, ecologically vibrant, and esthetically pleasing natural environment they can pass on to their children's generation is one of the greatest economic values attached to natural resources such as streams, rivers, and reservoirs. The true 'social' value may be larger than that measured in economic terms because of the difficulty of translating ecological conditions to human use values, and from there to exchange values.
The economic nature of intrinsic values
The economic nature of intrinsic values is central to the problem of market failure in environmental services. Brookshire et al (1986) raised objections to the consideration of intrinsic values as 'economic' values because of the ambiguity of whether or not people's willingness to pay (the translation of a use value into an exchange value) for environmental services represents utility maximization under a budget constraint or 'counterpreferential' commitment to an environmental ethic or cause.
The results of the contingent valuation survey used to estimate these intrinsic values sheds light on this ambiguity and undermines Brookshire's argument. Of the five possible responses that respondents were asked to rank for their importance in generating the nonrecreational values of river quality, one was designed to test Brookshire's hypothesis. It reads: "I think that plants, fish, and wildlife have a right to inhabit this planet, and it is our duty to protect that right, even if it involves sacrifices." Most of the respondents clearly rejected this statement in favor of the values of public health, bequest, and existence value-values that accrue directly to people. Of 188 responses, only 12% ranked the above statement first; 40% did not include it at all. Moreover, those who chose wildlife values bid lower than those who chose bequest, public health, or existence values (table 2) . The values which were considered most important-public health, preserving quality environments for future generations, and intangible benefits to mankind of quality waterbodies-are values similar in nature to roads, schools, police and fire protection, national defense, and other generally recognized public services financed by taxpayers.
This conclusion has significance for the hypothesized underproduction of environmental services caused by the failure of markets to value them adequately as public goods. What was found here is that the intrinsic values of a natural resource are large in economic terms, larger than recreational values (which the market also fails to value adequately), and also large compared with the use made of those natural resources as a factor of production of market commodities. Markets alone have no mechanism whatsoever to translate information on the intrinsic value that local residents place upon a particular aquatic 'place' as a price or other signal to landowners and other resource managers because these intrinsic values are completely nonexcludable and nonrival public goods. The inadequate reflection of intrinsic values and other public nonmarket values is a major shortcoming of the market for rural floodplain lands, a defect that only government-by encouraging the allocation of those lands to riparian wetlands at the expense of crop production-is in a position to remedy.
Market failure in agricultural nonpoint water pollution
What incentives, from market or governmental sources, do farmers and agribusiness have for using their lands in such a manner as to generate environmental services for the public? Markets, as well as USDA commodity programs, provide them with revenues for agricultural outputs. But direct positive incentives are rarely provided by the market or government to provide positive environmental externalities through agricultural land-use decisions. Examples include soil conservation measures such as farm ponds and terraces. These are overbalanced, however, by USDA support for farmers and agribusiness through price supports to compensate them for (what has been perceived to be) inadequate or highly variable market rewards for production of agricultural commodities (Cochrane, 1979) . Thus the role of the public sector has been to reinforce the problem of market failure in allocation of rural floodplain lands rather than to remedy it.
Conclusions
We have argued that market mechanisms are unable to incorporate the recreational v and especially the intrinsic value of riparian wetlands-even when defined in neoclassical terms-into the decision environment of Cornbelt farmers and agribusiness. This results in a misallocation of rural floodplain lands to crop production when, in many cases, a better use of those lands is as riparian wetlands. The logic of the argument presented here leads to the conclusion that an amelioration of the problem of agricultural nonpoint-source pollution and inappropriately cropped lands on rural floodplains can be for government to offer farmers and agribusiness economic incentives and/or disincentives to remove riparian lands from crop production. Given the political resistance to coercive regulation and/or taxation of agricultural land use (Harrington et al, 1985) , positive incentives are much more likely to be politically acceptable to agricultural interests. They are therefore more likely to be adopted and effectively implemented. Ideally, these incentives should be commensurate with the value to society of those lands as riparian wetlands so that farmers and agribusiness can choose the highest and best use by comparing the offer from the public sector with their own assessment of the profitability of the land in agriculture. Lant (1988) estimates that the value of riparian wetlands falls in the range of $128-$290 per acre per year, a total greater than the 1987 rental rate of Iowa croplands of $94 per acre (Iowa State University Extension Service, 1988).
The Conservation Reserve Program (CRP) pays an annual rent per acre to farmers to retire 'highly erodible' croplands for a contracted period of ten years (upon penalty of repayment with interest of all present and past CRP payments received), and to plant trees or grass cover on this land with a 50% cost share for planting assumed by USDA. The goal is to retire 40-45 million acres of cropland by 1990, an area somewhat larger than the state of Illinois and equal to about 12% of US croplands. The CRP thus has several characteristics that make it an appropriate policy tool for implementing a greenbelt program. It is a long-term, spatially targeted, voluntary program based on positive economic incentives to landowners, with strong possibilities for permanent land-use change, particularly if trees are planted. Although substitution, rather than absolute decline, in cropped area has been a persistent problem in acreage-reduction programs, the Swampbuster, Sodbuster, and conservation compliance provisions of the 1985 Food Security Act are explicitly designed to reduce this phenomenon.
For the CRP or a similar USDA program to become a major instrument of water resource protection, however, the scope of social purposes must be widened from its present focus on soil conservation and reduction of agricultural surplus. Such a shift in the role of USDA programs from supporting agricultural income and productivity under the guise of soil conservation to promoting (often urban) environmental interests is becoming increasingly possible as the power base of agricultural interests fades relative to that of environmental lobbies (Batie, 1985) . As off-site impacts of soil erosion and agricultural nonpoint water pollution continue to gain priority among environmental problems requiring policy action {Journal of Soil and Water Conservation, 1985) , trading commodity-oriented subsidies for water quality conservation subsidies may be a compromise that a weakening agricultural lobby will be willing to accept.
